The modern physico-chemical, spectroscopic and biochemical methods have proved an important tool to elucidate the constitution of transition metal complexes. This paper presents a brief account of the synthesis, spectroscopic and medicinal aspects of tetraazamacrocyclic compounds of manganese(II). Sixteen to eighteen membered tetraamide macrocyclic ligands DTTD and DTTD have been synthesized by the condensation of 1,2-diaminoethane and 1,3-diaminopropane with phthalic acid in the presence of condensing reagents dicyclohexylcarbodiimide and 4-dimethylaminopyridine. On reduction these macrocyclic ligands give new tetraazamacrocycles TTD and TTD which form complexes with manganese (II) nitrate and manganese (II) acetate. Based on chemical analyses, molecular weight determinations, conductance measurements, magnetic moment, IR spectra, 1H NMR, 3C NMR spectra, electronic spectra, mass spectra and X-ray spectral analysis, an octahedral geometry has been assigned to the newly synthesized products. The formulation of the complexes of the type [Mn(TTDn)X2] [where, n or 2, X (NO3) or (CHCOO)] has been established on the basis of chemical composition. The possibilities of potential uses of these complexes as fungicides and bactericides, studied in vitro, are also discussed. The testicular sperm density, sperm morphology, sperm mortality, density of cauda epididymis, spermatozoa and fertility in mating trials and biochemical parameters of reproductive organs of rat have been examined and discussed.
INTRODUCTION
The chemistry of macrocyclic complexes has received much attention and such compounds have been extensively studied in recent years /1/. Dramatic progress has been achieved in the field of macrocyclic chemistry on account of its various applications/2/in bioinorganic chemistry. Catalysis, extraction of metal ions from solution and the activation of small molecules gave impetus to this endeavor. In view of the presence of two possible potential donor atoms, viz nitrogen and oxygen, the coordination chemistry of amide macrocyclic deserves special attention. It has been shown that amide macrocyclic compounds bear the dual structural features of macrocyclic tetraamines and oligopeptides and can stabilize higher oxidation states in some of the metal ions/3/. There are many examples of macrocyclic synthesis, mixtures of two or more donor sites have also been employed to tune of the selectivity and stability/4/. The current interest is often inspired by some other applications/5/and importance in the development of industrial area/6/.
Transition metals have aroused great interest in researchers, due to their biopotency, unusual stereo-and magneto-chemistry and ability to form multiple complexes. The eagerness to reveal the characteristics of transition metals has led to innovations in the area of model compounds/7-9/, in enzymatic mechanism/10-11/, noble stoichiometric /12/ and catalytic oxygen transfer systems. The complexes of manganese play an important role in photochemical reactions /13,14/. Several manganese complexes are known to exhibit antifungal /15/ and antileukemic activities. In view of these interesting aspects we have synthesized and characterized the tetraazamacrocyclic complexes of manganese(If) in the presence of dicyclohexylcarbodiimide and 4-dimethylaminopyridine as condensing reagents for the condensation of 1,2-diaminoethane, 1,3-diaminopropane and phthalic acid. The present paper deals with the striking structural features, synthesis and appreciable biological applications of these complexes.
EXPERIMENTAL
The chemicals including dicyclohexylcarbodiimide and 4-dimethylaminopyridine and phthalic acid (Fluka) were used as such. 1,2-Diaminoethane, 1,3-diaminopropane and LiAIH4 were used as obtained from E.Merck. Mn(NO3)z.4H20 and Mn(CH3COO)2.4H20 were used without further purification.
Synthesis of the Ligands: 3,4 11, 12-Dibenzo-2,5,1 O,13-tetraoxo-l,6,9,14-tetraazacyclohexadecane (D TTDI) The reaction is carried out in 2 2 molar ratios of 1,2-diaminoethane and phthalic acid. A catalytic amount of 4-dimethylaminophyridine and an appropriate amount of dicyclohexylcarbodiimide (1.3274g;6.43mmol) in a minimum amount of dichloromethane at 0C were kept magnetically stirred in a two-necked round bottom 100 mL flask. In this technique sterilized hot nutrient agar medium and 5 mm diameter paper discs of Whatman No. were used. The agar medium was poured into the petri plates. After solidifications, the petri plates were stored in inverted position so that there was condensation of water in the upper lid. Solutions of test compounds in methanol in 500 and 1000 ppm concentrations were prepared in which discs were dipped in solution of the test sample placed on seeded plates. The petri plates having these discs on the seeded agar should first be placed at low temperature for two or four hours to allow for the diffusion of chemicals before being incubated at suitable optimum temperature 28 + 2C for 24-30 hours. After the expiry of their incubation period, the zone of inhibition associated with the treated disc was measured in mm. The compounds were tested against Pseudomonas cepacicola (-), Xanthomonas compestris (-), Escherichia coli ('-) and Staphylococcus aureus (+).
Antlertility Activity
The antifertility activity of the ligands and their complexes was studied on male albino rats. ttealthy, adult male albino rats of sprague dawley strain were used in the present investigations. The rats were divided into seven groups of eight animals each. The group A served as vehicle (olive oil) treated control. In the group B, iigand D'FTD 25 mg kg body weight suspended in 0.2 mL olive oil was given Fertility Inhibitors Macrocyclic Complexes of Bivalent Manganese A),nthetic, Spectroscopic and Medicinal Approach orally for a period of forty five days. The animals of groups D and G received the same dose of compounds, respectively, for a similar period. The animals were screened for fertility test and autopsied for detailed pathological and biochemical studied. Reproductive organs were excised, blotted free of blood, weighed and fixed in Bouin's fluid for histological studies.
The sperm motility and density of Cauda epididymal spermatozoa was assessed. The protein, sialic acid /27/and fructose were determined/27/. The activity of acid phosphate was estimated. The vaginal smear or vaginal plug confirmed the positive mating. The females were checked for implantation after 16 days of pregnancy. The results were analysed with the help of student 't' test.
RESULTS AND DISCUSSION

Antifungal and Antibacterial Screening
Antifungal and antibacterial activities of representative ligands and their manganese complexes have been screened in Tables 5, 6 and 7. The results howed that there is considerable increase in the toxicity of the complexes as compared to the ligands.
On giving a closer look at these results a common feature which appears is that the bioactivity enhances undergoing chelation. This can be well ascribed to Tweedy's chelation theory/28/. According to this, the chelation reduces the polarity of the central atom mainly because of partial sharing of its positive charge with the donor groups and possible -electron delocalisation over the whole chelation ring. This increases the lipophilic nature of the central manganese atom, which subsequently favours its permeation through the lipid layer of the cell membrane.
Solubility and concentration of the compounds play a vital role in ascertaining the extent of inhibition. The biological potency of these compounds may be attributed to their ability to inactivate various cellular enzymes which play a vital role in different metabolic pathways of these microorganisms. It has been proposed that the ultimate action of these compounds is the denaturation of one or more proteins of the cell as a result of which normal cellular processes are impaired. It may also be postulated that these complexes might act as uncoupling agents of oxidative phophorylation of ADP to ATP / [2-methoxycarbamyl) benzimidazole] were tried in addition to check (water spray).
After sowing of 25 days, the plants were inoculated artificially by spraying the conidial suspension. The conidial suspension was prepared by crushing the infected leaves in water. The inoculation was done late in the evening.
The first spray of the respective fungicide was given when lesions were first seen and spraying was repeated after 10 days. Disease intensity was recorded 10 days after the second spray. The data was analysed statistically and Percent Disease Control was worked out. It was observed that, although all the fungicides were significantly at par with each other and different from check, yet the performance of the complexes are higher than their respective ligands.
Antifertility Activity:
The testicular morphology, testicular sperm density, sperm motility, density of cauda epid!dymal spermatozoa and fertility in mating trials and biochemical parameters of reproductive organ.,; with tetraamides and their manganese complexes in vivo were examined and discussed.
The results show that the ligands alone were able to inhibit fertility but due to the added synergistic effects of the manganese complexes, their activity becomes enhanced. The results are grouped under the following headings:
Bo@ and Organ Weights Body weights of rat were not affected after their manganese complexes were administrated. However, the weights of testes, epididymis, seminal vesicle and ventral prostate were significantly decreased [ Table 8 ].
Fertility Test
The sluggish motile spermatozoa was unable to fertilize normal cyclic females. The test was 68 to 92% negative in rats treated with the compounds.
Sperm Motility
The sperm motility declined significantly after treatment with compounds.
Sperm Density
The sperm density in testes and cauda epididymis declined significantly after treatment [ 
